CLAIMS 

1. A process comprising: 

pumping a liquid working fluid to an elevated pressure, 
heating the liquid fluid to a high temperature and high-pressure 

gas, 

expanding the high temperature and high-pressure gas through 
an expander to produce shaft work, 

using the shaft work to drive an air compressor for compressing 
air and delivering compressed air to a fuel cell system component, 

and removing energy from the working fluid gas to change the 

gas a to liquid. 



2. A process as set forth in claim 1 further comprising using 
the shaft work to drive a pump for pressurizing and delivering cooling fluid to 
a ftiel cell system component. 



3. A process as set forth in claim 1 wherein the liquid working 
fluid comprises an organic based fluid. 



4. A process comprising: 

pumping a liquid working fluid to an elevated pressure, 

heating-the4iquid4o-a-gas-using-a-heating-source-comprising-a— 

fuel cell stack, 

expanding the through an expander to produce shaft work, 
using the shaft work to drive an air compressor for compressing 
air and delivering compressed air to the fiiel cell stack, 

and removing energy from the working fluid gas to change the 

gas to a liquid. 



5. A process as set forth in claim 4 further comprising using 
the shaft work to drive a pump for pressurizing and delivering cooling fluid to 
a fiiel cell system component. 



6. A process as set forth in claim 4 wherein the liquid working 
fluid comprises an organic fluid. 



7. A process of heating a fuel cell stack during relatively cold 
startup conditions comprising: 

a) pumping a fiiel cell stack liquid cooling fluid to an elevated 

5 pressure, 

b) transferring thermal energy between the fuel cell stack liquid 
cooling fluid and a fiiel cells stack, 

c) heating the liquid cooling fluid, 

d) expanding the heated cooling fluid in an expander to produce 

0 shaft work, 

e) using the shaft work to drive an air compressor for 
compressing air and delivering compressed air to a fuel cell stack, 

f) directing the cooling fluid through a condenser wherein the 
condenser fans are turned off, and 

5 repeating_steps-(a-f)— untiLthe-temperature-oLthe_fueLcell-stack 



has reached at predetermined temperature suitable for operating fuel cell under 
post startup operating conditions. 
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8. A process as set forth in claim 7 further comprising using 
the shaft work to drive a pump for pressurizing and delivering cooling fluid to 
a fiiel cell system component. 



9. A process as set forth in claim 7 wherein the cooling fluid 
comprises an organic fluid. 



10. A process of heating a fuel cell stack during relatively cold 
startup conditions and thereafter cooling the ftiel cell stack during post startup 
operations, and using waste heat generated by the fiiel cell stack during post 
P 5 startupS^peration to produce shaft work comprising: 

eg \ a) pumping a fuel cell stack liquid cooling fluid to an elevated 

2 J pressure, 

\ b) transferring thermal energy between the fiiel cell stack liquid 
f cooling fluid akd a fiiel cells stack, 

cmeating the liquid ( 

d) expanding the heated cooling fluid in an expander to produce 



aj 10 c)'^eating the liquid cooling fluid. 



C3 shaft work. 



e) driving an air compressor with the shaft work to compress 
air and delivering compretssed the air to a fuel cell stack, 
15 f) directing the cooling fluid through a condenser wherein the 

condenser fans are turned ofL and 
g)_rep.eating_steias4a=f)_until_theJemperature_^^^ 



stack has reached at predetermined temperature suitable for operating the fiiel 
cell under post startup conditions \nd wherein operation of the fiiel cell stack 
20 produces waste heat, and 

h) after the temperatur8\pf the fiiel cell stack has reached at 
predetermined temperature suitable for operating the fiiel cells stack under 



post startup conditions, turning on the condenser fans so that heat is removed 
from the cooling fluid gas to change the gas to a liquid, and 

i) pumping the fuel cell stack a liquid cooling fluid to an 
elevated pressure, 

. j) transferring thermal energy between the fiiel cell stack liquid 

pooling fluid and the fuel cell stack to cool the fuel cell stack and to heat the 
liquid cooling fluid, 

\ k) supplying additional heat to the liquid cooling fluid to change 

the liquid to a gas, 

1) expanding the heated cooling fluid gas through an expander 
to produc^^shaft work, 

m) driving an air compressor use in the shaft work to compress 
air and deliveiing the compressed air to a fuel cell stack, 

nVdirecting the cooling fluid through a condenser to remove 
heat from the gas and change the gas to liquid, and 
repeaiiRg steps (i-n) . 



11. A process as set forth in claim 10 wherein the step of 
heating the cooling fluid in step c) is conducted by directing the cooling fluid 
through a first heat exchanger m the fuel cell stack and through a second heat 
exchanger connected to a second l^at source. 



12. A process as set forth in claim 11 wherein the second heat 



source comprises a catalytic combustor. 



13, A process as set forth in claim, 11 wherein the step (k) of 
supplying additional heat to change the liquid to aVas comprises supplying 
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5 yand ftirther comprising a step of supplying additional heat sufficient to super 
leat the gas. 



14. A process as set forth in claim 10 wherein the cooling fluid 
comprises an organic fluid. 
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15. A process of heating a fiiel cell stack during relatively cold 
startup condittpns and thereafter coolmg the fuel cell stack during post startup 
operations, andWing waste heat generated by the fiiel cell stack during post 
5 startup operation ^o produce shaft work comprising: 

a) pumping a fiiel cell stack liquid cooling fluid to an elevated 

pressure, 

b) transferring thermal energy between the ftiel cell stack liquid 
cooling fluid and a ftiel Cells stack, 

10 c) heating the liquid cooling fluid, 

d) expanding ^le heated cooling fluid in an expander to produce 

shaft work, 

e) driving an air\:ompressor with the shaft work to compress 
air and delivering compressed thevair to a fiiel cell stack, 

15 f) using the shaft wotk to drive a pump for pressurizing and 

delivering cooling fluid to a ftiel cellNsystem component, 

g) directing the cooling uuid through a condenser wherem the 
condenser fans are turned off, and^ 

h) repeating (a-g) until the t^perature of the fiiel cell stack has 
20 reached at predetermined temperature suitable^or operating the fiiel cell under 

post startup conditions and wherein operation or^e fiiel cell stack produces 
waste heat, and 

i) after the temperature of the fiiel cell Wck has reached at 
predetermined temperature suitable for operating the fiiel cells stack under 
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25 post startup conditions, turning on the condenser fans so that heat is removed 
ftom the cooling fluid gas to change the gas to a liquid, and 

\ j) pumping the fuel cell stack a liquid cooling fluid to an 

elevated pressure, 

\ k) transferring thermal energy between the fuel cell stack liquid 

30 coolingyfluid and the fuel cell stack to cool the fuel cell stack and to heat the 
liquid copling fluid, 

1) supplying additional heat to the liquid cooling fluid to change 
the liquid tc\a gas, 

m) expanding the heated cooling fluid gas through an expander 
35 to produce shaft work, 

nXdriving an air compressor use in the shaft work to compress 
P air and deliveringVhe compressed air to a fuel cell stack, 

o) usiqg the shaft work to drive a pump for pressurizing and 
delivering cooling fluid to a fuel cell system component, 

W 40 p) directing the cooling fluid through a condenser to remove 

P \ 

s heat from the gas and change the gas to liquid, and 

pj repeating (jVp) . 



16. A fuel cell isystem comprising: 
a cooling fluid, 

a pump for pumping the cooling fluid in a liquid state to an 
5 elevated pressure, 
the pum p bein g connected to a heat g eneratin g fuel cel l system 



component, 

the heat generating component being constructed to transfer 
heat to the cooling fluid and change the fluid to a gas, 
10 , the fiiel cell being connected to an expander to deliver the 

heated high-pressure cooling fluid to the exnander. 



17 




^ the expander being constructed to produce shaft work from the 

fluid flowing therethrough. 



the expander being operatively connected to a second fuel cell 



15 system component to use the shaft work generated by the expander, 

\ the expander being connected to a condenser to deliver the fluid 

to a condenser, 

\the condenser being constructed to remove heat from the fluid 
ange the fluid to a liquid, 
20 \ the condenser being connected to the pump to deliver the liquid 

fluid to theV>ump. 
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17. A system as set forth in claim of 16 wherein the heat 
generating compon^ comprises a ftiel cell stack. 



ISA A system as set forth 17 wherein the heat generating 
component comprises a catalytic combustor. 
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19. A system as set forth in claim 16 wherein the cooling fluid 
comprises an organic fluia. 



20. A fiiel celk system comprising: 
a coolin g fluid ,) 



a pump for pumji(ing the cooling fluid in a liquid state to an 

elevated pressure, 

the piunp being cokaected to a heat exchanger in a ftiel cell, 
the fuel cell being c(^nnected to an expander to deliver the fluid 

to the expander, 
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the expander being constructed to generate shaft work from the 
10 fluid flowing therethrough, and the expander being operatively connected to 
an air compressoMo drive the air compressor and produce compressed air, 

the air compressor being connected to the fuel cell to deliver 
compressed air to the^rfrcl cell, 

the expan(^er being connected to a condenser to deliver the fluid 
15 to the condenser, 

the condenser^^ing constructed to remove heat from the fluid 
and to change the fluid to a liqi^, 

the condenser bein)g;^connected to the pump to deliver the liquid 
cooling fluid to the pump. 



